
Comparing coupled data with MAD model 

 

The startling result that the coupling in the AGS seemed to be super period symmetric, 

precipitated an effort to test a conjecture that coupling in the ‘bare’ AGS is caused by roll 

of the dipoles.  This roll was observed on a couple of magnets some years ago and is 

caused by a sagging of the magnets in the center; when they are leveled, they are rolled to 

raise the middle leveling pad.  The first half of the super period they are rolled clockwise 

and, as the backlegs are on the outside in the second half of the super period, they are 

rolled counter-clockwise.  



  

The first model was built with all the long magnets rolled 0.6 milli-radians and the short 

ones ¾ of this as they should slump less.  The coupling was week so the roll was 

increased by a factor of ten.   

 

 



The amplitude of the kicks and the coupling was then tweeked to 0.6 m-rad kick and 5.4 

& 6.9 m-rad of roll short/long.  This gave a good match between model and data.    

 

 
 

Though the match is good, the required rolls are excessive, implying the center of the 

magnets have sagged some 100 millsto have the ‘levelin’ process put this mutc roll in. 



The next attempt was only roll the long magnets, speculating that sticksion between 

laminates on short magnets would greatly reduce the slump on them compared to the long 

magnets with their increased weight and longer span between jacks.  The amount of roll 

was also reduced to 2 mr as the alteration of gradients ‘to first order’ cancel.    

 

 
The match is remarkably good – save for the sign – with the waist on amplitude on the 

opposite side of the AGS from the kick and some of its details.  A sign error is plausible 

as the AGS is rotates in a counterclockwise direction but to keep signs of X and 

dispersion ‘rational’ it is modeled in a clockwise direction.   



 

As an aside, I compared the orbits MAD generated ofr this run using the normal 

‘uncoupled’ mpde and with the coupled mode.  There were no differences in the orbits, 

but small differences in tunes,\ and dispersion.   

 



 
 

 
 



Though probably stiffer I then modeled only rolling the short magnets.  It turns out they 

need only be rolled a milli-radian to give and execelant match, with the right sign of 

coupling with the sign convention I think is correct.   

 

 
 


